A six-hour in vitro virulence assay for Listeria monocytogenes using myeloma and hybridoma cells from murine and human sources.
An in vitro cell culture assay using myeloma cells and hybrid lymphocytes was developed which detected pathogenic Listeria strains in just 6 h. Three separate hybridoma cell lines, murine Ped-2E9 and EM-7G1 and human RI.37 and murine myeloma NS1 cells, proved equally sensitive in responding to virulent Listeria species. Listeria monocytogenes along with other Listeria spp., collected from food and clinical sources, were inoculated at 10(8) cfu/ml into a suspension of Ped-2E9 (10(6)/ml). Pathogenic Listeria spp. killed 80% of hybridoma cells by 4 h, as determined by trypan blue exclusion test. Conversely, none of all nonpathogenic Listeria spp. killed the hybridoma cells. Ped-2E9 cells exposed to three strains of L. monocytogenes strains showed 96-97.5% death in 6 h measured by trypan blue staining and release of 91-97% of lactate dehydrogenase (LDH) enzyme. RI.37 cells showed similar results. A multiplicity of exposure (MOE) of 100 L. monocytogenes to 1 hybridoma cell or of 10:1 killed about 80% of the hybridoma cells in 4 or 6 h respectively. The in vitro virulence assay of L. monocytogenes with hybridoma cells compared favorably with the immunocompromised mouse model, yielding results in 6 h instead of 3 days. Intracellular L. monocytogenes and L. innocua were not recovered from Ped-2E9 hybridoma cells after 2 or 4 h of exposure. However, attachment of both L. monocytogenes and L. innocua cells on Ped-2E9 cell surfaces were observed under epifluorescence microscopy. Direct contact of hemolysin positive L. monocytogenes with hybridoma cells is essential to cause death, since hybridoma cells were not killed when they were separated from the growing bacteria by a 0.45 microns filter.